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Abstract_ 

In recent years, WebQuests have received a great deal of attention and have been 
used effectively in teaching-learning process in various courses. In this study, a 
WebQuest that can be applicable in teaching topological concepts for 
undergraduate level students was prepared. A number of topological concepts, 
such as countability, infinity, and sets were incorporated into the WebQuest 
developed. The WebQuest consists of six stages: introduction, task, process, 
resources, evaluation and conclusion. After the WebQuest activity was applied, 
the usability of the WebQuest was evaluated, taking into account students’ 
views. The study was carried out with 29 elementary mathematics pre-service 
teachers. The data was collected in written form using an interview form that 
was developed by the researchers. The results indicated that the pre-service 
teachers have not previously encountered such WebQuest activities however; 
they display a keen interest in learning about this technology-aided activity and 
the opportunities to use it in their further lessons. 


Introduction 

In Turkey at primary, middle and high school levels, the geometry syllabus is mostly focused on Euclidean 
geometry (Kosa, 2011). When graduate and post gradual levels are reached, the students are faced with different 
geometric spaces. The concepts of topology arise as a topic of study as result of analyzing and developing some 
concepts of Euclidian spaces and real number space R" (n>2) (Mucuk, 2010, p. 45). Topology also involves 
other geometry types and concepts of Euclidean geometry (Karaaslan, 2013). In early 20 th century, various 
definitions regarding topology science were proposed by mathematicians like Frechet and Housdarff. One of 
these is a definition which expressed topology as a field of science which analyzes invariant features under 
topological transformations which is known as “homeomorphisms” (Mucuk, 2010, p. 45). The transformation of 
a triangle (hollow) to a circle or a tea glass to saucer may be given as an example of this homeomorphism. 
When the meaning of this word is examined, topology is formed by the combinations of the word of topos that 
means place or surfaces, and the word logos that means science (Rahimov, 2006). 

Courses that include topological concepts at graduate and postgraduate levels are existed. In faculties of 
education, for instance in the department of elementary mathematics education, concepts such as countability 
and infinity are included in Abstract Mathematics and Elementary Number Theory courses. In Geometry and 
Analytical Geometry courses, information regarding different spaces is provided. In the faculty of arts and 
science, topology is taught as a course itself. At postgraduate level topology is an independently-studied major. 
Generally, students who have continued topology course or who have encountered topological concepts have 
some prejudice at the beginning of the courses and they have difficulties in understanding what topology means 
exactly. Tsoi, Goh, and Chia (2005) indicate that technological aids enjoy a significant potential in ensuring a 
better understanding of abstract concepts. Alias, DeWitt, and Siraj (2014) concluded that WebQuests are helpful 
in understanding gas law concepts which in itself is an abstract subject from the field of physics. 

WebQuests are activities in which all the research resources or a large proportion of them are collected from the 
World Wide Web (Dodge, 1997). In recent years, WebQuests have been widely used in educational activities 
(Oksirz & U9a, 2010). Firstly the concept was improved by Dodge (1995) and then diversified and enriched by 
March (1998). A WebQuest generally consists of 6 stages: introduction, task, process, resources, evaluation and 
conclusion. In the introduction section, general knowledge about a subject is provided to the learners. In the task 
section, the things that need to be carried out are generally described to learners. In the information sources 
section, the sources which learners will need to complete the tasks are provided to them. These resources are 
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ones that learners can mostly access via the Internet. In the process section, the steps that learners must follow 
are explained step by step. In the evaluation section, the evaluation criteria for the studies of students are given. 
Finally, in the conclusion section, a short summary of the experience of the learners is included (Dodge, 1997). 
WebQuests are in two types: the short-term WebQuest and the long-term WebQuest. Short-term ones are 
completed within 1-3 courses (minimum 45-minute class period and maximum three 45-minute class period); 
they are easier to design and can be applied fast. On the other hand, the long-term WebQuest may last between 1 
week and 1 month and they are mostly carried out as group activities (Dodge, 1997; Watson, 1999). This type of 
WebQuest provides to analyse in depth the concepts (Watson, 1999). The WebQuest in this article is an 
example of short term WebQuests. Since Web based teaching and learning activities increase the academic 
success and motivation of the students (Arikan, 2006; Qetin, 2010; Hayes & Billy, 2003), both types of 
WebQuests can be applied in courses. 

WebQuests are inquiry-centred activities and enable students the freedom for learning through different 
resources (Beane, 1997). Moreover, WebQuests allow students to develop their problem-solving skills, high 
level and critical thinking and creativeness (Abu-Elwan, 2007; Lim & Hernandez, 2007). WebQuests are more 
efficient in upper cognitive thinking than some other activities (Kanuka, Rourke, & Lafiamme, 2007). Students 
use internet in an enjoyable way and improves their attitude towards the courses positively via WebQuest 
activities (Kurtulu§ & K 1 I 19 , 2009). WebQuest activity has a high potential to serve as an effective tool in 
teaching and learning (Laborda, 2009; Alshumaimeri, & Almasri, 2012) and create a positive learning 
environment (Alias, DeWitt, & Siraj, 2014; Chang, Chen, & Hsua, 2011; Goktepe, 2014). According to the 
results of Alias, DeWitt, and Siraj’s studies (2014), the WebQuests present students with opportunities to learn 
in accordance with their own learning style. It helps students in the understanding of abstract physics subjects. 
Topology is quite abstract science and difficult to understand topological concepts. WebQuest activities can be 
used for teaching its concepts. 

WebQuests focused on elementary school students and pre-service teachers for different branches were 
examined in this study. Gaskill, McNulty, and Brooks (2006) stated that WebQuests were suitable activities 
with regards to the philosophy and aims of constructivism theory. In this study, it is concluded that both teachers 
and students enjoy in courses which are conducted by using WebQuests. Kurtulu? (2009) carried out a web- 
based teaching activity with middle school students and prepared a WebQuest that could be used in geometry 
courses. Goktepe (2014) presented a WebQuest sample that introduced the coordinate system to middle school 
students in her study. WebQuests are also widely used to develop teachers’ professional career (Lim, 2001), 
effective tools for training teachers (Halat & Jakubowski, 2001; King, 2003; Halat, 2008) and WebQuest model 
have been applied in pre-service teacher education (e.g., Dobson, 2003; King, 2003). To design a WebQuest 
activity may provide pre-service teachers to understand '‘technology’s affordances, constraints, contextual 
sensitivity, and manipulability” (Mishra & Koehler, 2003) and integrate technology into their future teaching 
process (Kundu & Bain, 2006). WebQuests are effective tools for providing teachers with the opportunity to 
integrate Internet into their courses (Beane, 1997). Stathopoulou, Katarinou, and Chavioris (2010) stated that 
WebQuests would be helpful for teachers in enabling them to see the relationship between culture and 
mathematics. 

WebQuest activities for pre-service teachers are available (e.g., Allan & Street, 2007; Giilbahar, Madran, & 
Kalelioglu, 2010; Halat, 2007; Halat, 2008; Halat & Jakubowski, 2001; Halat & Peker, 2011; Iskeceli-Tun? & 
Oner, 2014; Kurtulu§, Ada, & Yanik, 2014; Peker & Halat, 2009). Iskeceli-Tun? and Oner (2014) examined the 
use of WebQuests designed for the professional development of teachers. They stated that WebQuests provide 
progress not only for technological skills but also for their pedagogical skills of teachers. Halat (2008) examined 
the effects of WebQuests on the geometrical thinking-levels of pre-service teachers and determined that they 
had a positive effect. Halat and Peker (2011) analyzed the effects of WebQuest and worksheets on the 
motivation of pre-service primary teachers. It was concluded that WebQuest has a positive impact on the 
motivation of pre-service teachers. The middle and high school pre-service mathematics teachers who 
participated in the studies of Halat and Jakubowski (2001) stated that they would use the WebQuest in their 
future schools if technological facilities were available for this purpose. Halat (2007) expressed in his study 
carried out with primary teachers that WebQuests increased the desire of teachers to learn more about new 
mathematical concepts and topics, but did not significantly affect their knowledge level. Halat (2007), 
concerning the use of WebQuests in teaching mathematics presented the fact that 94 % of the pre-service 
teachers believed that WebQuests could be used as a visual material in the lessons. While 55 % of the 
participants stated that WebQuests had an effect on their mathematical knowledge, 19 % stated that they did not 
have a positive benefit personally. The studies of Wang and Hannafin (2008) dealt with the issue of integrating 
WebQuests into the education of pre-service teachers. They argued that WebQuests can be used in teacher’s 
education to improve their ability of integrating technology. In their studies Yang, Tzuo, and Komana (2011) 
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examined WebQuest and cooperative learning for teacher training purposes in Singapore. They presented a 
WebQuest prepared for pre-service special education teachers. Peker and Halat (2009) studied with 73 pre¬ 
service teachers in their experimental studies in which they compared the courses conducted by using 
WebQuests and computer software; they concluded that activities with WebQuests reduced the anxiety of 
teaching mathematics. In the study of Kurtulu§, Ada, and Yanik (2014) an analysis of the opinions of a middle- 
school mathematics teacher was carried out who used a WebQuest activity for the first time in his lessons 
regarding the practicability of WebQuests. The prepared activity concerned the topic of the histogram. It was 
concluded that WebQuests perpetuate the student’s motivation and increase students’ confidence towards 
mathematics. 

In this context, there are a great number of studies about the effect of WebQuests on pre-service teachers’ 
motivation, achievement and the practicability of WebQuests. However, there have been limited research 
studies focused on WebQuests related to the teaching of abstract such as, topological concepts in mathematics. 
Besides that, this study have been filled the gap by examining whether WebQuests can be used in teaching 
topological concepts by learners. The studies related to the teaching of topology concepts are very limited (e.g., 
Karaaslan, 2013; Weeks, 2001; King, 2001). In his book entitled “Exploring the Shape of Space” Weeks (2001) 
used various activities related to the properties of surface such as the Mobius strip and the Klein bottle. 
Karaaslan (2013) in his Master’s thesis entitled “A New Subject Recommendation for the Secondary Education 
Program: Topology”, several new units were presented for undergraduate students. The objectives were created 
for an introduction to topology and the curves in the plane, lines and surfaces were presented as examples in his 
study, furthermore the sections that he prepared were evaluated by taking the opinions of teachers and pre¬ 
service teachers into account. It was concluded that topology can provide a different perspective for teachers and 
researchers unlike other types of geometry. King (2001) designed a lecture-free seminar. In the seminar liberal 
arts courses (game theory and strategy, mathematical topics in the social sciences, history of elementary 
mathematics, elementary statistics), introductory courses (calculus I-II, discrete mathematics), intermediate 
courses (linear algebra, multivariable calculus), advanced courses (abstract algebra, topology) topics are 
available. Undergraduate students from liberal arts courses to advanced major courses discussed those topics 
and a non-scientific assessment was performed. King’s (2001) research has been presented an effective learning 
area. Professors in the universities can create such activities carried out in non-traditional ways. 

Mathematical concepts in abstract algebra are related to topological concepts and various studies have been 
carried about abstract algebra (e.g., Clark et al, 1999; Hazzan, 1999). Clark et al (1999) examined students’ 
attitudes toward abstract algebra course. Curriculum development program named “An Abstract Algebra Story” 
was evaluated. It was a computer aided program and based on constructivist theory, in addition to them students 
was studying in learning groups. Interviews were carried out both students from this program and students that 
took standard abstract algebra course. Results showed that although abstract algebra was a difficult course, 
students desired group activities and computer-aid learning environment. Abstract algebra concepts are mostly 
difficult to understand, reducing abstraction- a way of understanding abstract topics- helps students to 
understand algebra concepts simply (Hazzan, 1999). Hazzan (1999) investigated undergraduate students’ 
reducing abstraction level while learning abstract algebra concepts. Semi-structured interviews were performed 
and the interviews centred on groups, subgroups, cosets, Lagrange’s theorem, and quotient groups. According to 
the results of the study, reducing abstraction enables students to understand algebra topics. 

In this study, a sample WebQuest was developed which can be implemented for the teaching topological 
concepts. By completing each of the 6 sections mentioned above, a WebQuest was prepared. It is a short-time 
WebQuest activity that can be completed within an hour. The study provides an opportunity for the evaluation 
of the WebQuest by considering the opinions of students in the teaching of topological concepts. It offers an 
opportunity to present topology, which is a highly abstract subject, with the support of technology, in an 
alternative way. 


The Purpose of the Study 

The main purpose of this study is to present a sample WebQuest for the teaching of topological concepts. For 
this purpose a WebQuest was designed and submitted to the internet by the researchers. In addition, the Turkish 
version of the WebQuest developed was evaluated by consideration of the opinions of the mathematics pre¬ 
service teachers who participated in the WebQuest activity. The following research questions guided the study: 
“What kind of a WebQuest can be developed to be used in teaching topological concepts?” and “What are the 
opinions of pre-service teachers about WebQuest developed on teaching topological concepts?” 
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The Significance of the Study 

A WebQuest activity that can be a teaching material on teaching topology was applied. The evaluation of the 
WebQuest by students provided an opportunity to see the positive and negative sides of the activity from 
different point of views. Besides researchers and educators can propose various suggestions about the activities 
and the content of the WebQuest which can be found in the internet environment so that a teaching material that 
can used effectively will have been created. At the same time, the WebQuest will form a sample activity for 
researchers who are interested in teaching topological concepts. 


The Developed Webquest 

This WebQuest was designed for students at undergraduate level. As suggested by Dodge (1995) the prepared 
WebQuest consists of 6 sections, namely: introduction, task, information sources, process, evaluation, and 
conclusion. In the introduction stage, the dictionary definition of topology derived from Greek was provided in 
this section on account of the necessity of finding various objects or expressions to attract the students’ attention 
with regard to the subject (Dodge, 1995). In addition to that, there is a page in the form of a Mobius strip. 


C .. file///C/Users/Seda%20G%D6KTEPE/Desktop/webquest/index.htrrl 




HOMEPAGE 

INTRODUCTION 

TASK 

RESOURCES 

PROCESS 

EVALUATION 

CONCLUSION 


LET INTRODUCE TOPOLOGY!!! 

This webquest's aim is to introduce the basic topological concepts and take more information about them in detail. 
What do we know about countability, Infinity, countable infinity, space and dimension concepts? 

Have you ever heard or seen a mobius strip or klein bottle? 

Can a torus be equal to a mug? 



SEVD.4 GOKTEPE YILDIZ SEDA 60KTEPE KORPEOGLU 


Figure 1. Screen capture of the introduction section 


In the task section, the students are asked to search for the definitions of topology, topological space and the 
concepts of open and close set. Countability, infinity and countable infinity and searching for the correlation 
among these concepts are the topics of a different research subject. It was explained that they can use the 
internet and other sources of information sources during this research. The true-false questions used in the 
process stage will be answered using these research studies. Furthermore, students were asked to search for the 
properties of the Mobius strip and Klein bottle. Their last task was to complete the prepared crossword. The 
activity was mentioned by explaining clearly the tasks asked and expected to be carried out. 
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<- C 2 filey//CyUsers/Sed3%20G%D6KTEPE/Desktop/webquest/indexhtm( lb E 

Your Tasks are : 

By studying individully or in groups; 

-To search what the space means and which space types available, 

-To collect the required information from internet, 

-To search countability, infinity, countable infinity concepts and the relationships between these concepts, 

-To research which properties Mobius strip and Klein Bottle have, 

-To write an article that expresses which concepts you remember when topological space is said, 

- To complete crossword puzzle by using these information obtained. 


Figure 2. Screen capture of the task section 

In the resources section. Dodge (1998) included the necessary knowledge (links) for the WebQuest and 
carefully-selected web pages. In the information sources section, various web sites from which students could 
benefit were given and it was stated that the topology books of different researcher can be used. It was explained 
in the terms of guidance that they can also use different sources of their own in addition to the sources. 


HOMEPAGE 

INTRODUCTION 

TASK 

RESOURCES 

PROCESS 

EVALUATION 

CONCLUSION 



Figure 3. Screen capture of the resources section 

In the first phase of the process section, there are true-false questions which can be answered in the light of 
information obtained from the searches in the task section. The students were asked to write reasons for their 
responses. In the second phase, a crossword puzzle was given. In this puzzle, the answers were placed into the 
puzzle. The students were asked to pose questions expressing the concepts used in this puzzle. 
















138 Goktepe Yildiz & Goktepe Korpeoglu 


By working individually. 


HOMEPAGE 

INTRODUCTION 

TASK 

RESOURCES 

PROCESS 

EVALUATION 

CONCLUSION 


1-Determine whether the following statements are true or false by using information obtained. 


TRIE 

Topology it any fanaiH of telt which it conpoted of defiatd on it a tabui.Topoioji, iiminil* tanantli oMagn Lilnrain 
bribing! all kbarrlrnadrn oluvin kuaielrr ulnidir 

lack tabtH utcludrd ia Ht topology on a Ml it aa opr* tot. 

FALSE REASON 

No* rioted irtt it called an opro t*it. 

A cud* it topologically rqunal**i lo an ellipse 


A o*» lo on*, onto anil coatinaout mapping between two topological tpac*t it tilled bonteoinoepbitni 


Homeonioephitiut coottfl topological objtctt iaio another object ia a coatiaaoai "at without tranag and breaking 

In b**dug. 


Krai nnoibm, n hr* conudrrrd logrthri with lb* concrpl of ditlaac* on it a* rumple of a lb* ilaadard topological 
spate 


Th* wt of taltoaal aunbrtt it coantabl*. 


Mobmt Strip it tarface that hat two (aert aid on* edge 


Kina Bottlr it bottl* which bat oultad* ba not tattd*. 


If kina bottlr it cal ia half, two atobiat tinpt at* obtained 


2-Some topological concepts are placed in the following crossword puzzles Fill in the gaps by creating questions about 
this concept , a left to right, up to bottom. 


MftWOAiiailMrtWlMfttl 



Figure 4. Screen capture of the process section 


f C file:///C/Users/Seda%20G'i 

HOMEPAGE 

INTRODUCTION 

TASK 

RESOURCES 

PROCESS 

EVALUATION 

CONCLUSION 




& ah 


2-Some topological concepts ore placed in the following crossword puzzles. Fill in the gaps by creating questions about 
this concept , a left to right, up to bottom. 



left to right 
1 ... 

2 ... 

3.. .. 

5.. .. 

Up to bottom 

1 .. .. 


Figure 5. Screen capture of the puzzle in the process section 


In the evaluation section, the criteria for evaluation were given to students in detail. The True-false questions 
contained in the first phase and crossword puzzle included in the second phase were evaluated one by one and 
the total score was calculated as a general evaluation score. 
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C L‘. Mfy//CyU5*rs/Sed4%i0GU06KTEPE/D<?sWopAvfbqu«sVinde«.hlml 


Ct = 

HOMEPAGE 

Your works will be evaluated according to the following criterions: 


In each true answer done is: 


INTRODUCTION 

TASK 


True answer is 2 score 


RESOURCES 

PROCESS 

EVALUATION 

The evaluation for true-false questions is : 

False answer is 2 score if there is the required reason 



False answer is 1 score if there is not the required reason 


CONCLUSION 

The evaluation for crossword puzzle is : 

For each answer that explains the words in puzzle truely is 2 score 



Total score obtained from true-false questions and crossword puzzle will be evaluation score. 


Figure 6. Screen capture of the evaluation section 

In the conclusion section, there is a summary about what they have learned with regard to motivating the 
students and they are asked to continue their experience. It was stressed that they had acquired information 
about basic topological concepts and could reach a more advanced mathematical thinking skills by enhancing 
these information. 


«- C fi l«///C yu»*f VS«J*'i*20G^O6KT{ PEyD«ktopA»retx»j«t , V*3f*.fvTml 


HOMEPAGE 

INTRODUCTION 

TASK 

RESOURCES 

PROCESS 

EVALUATION 

CONCLUSION 


CONGRATULATIONS!!! 


© 


You have gained the basic concepts about the topology at the end of thi activities, 
and find the chance to compare with the topological concepts and spaces you know by the helps of these activities. 

You will be able to reach the concepts information in more large spaces by using mathematical thinking ability skills is*} 

your future life. 


© 

© 


Figure 7. Screen capture of the conclusion section 


Method 

This study is a qualitative study which has as its aim the preparation of a WebQuest for teaching topological 
concepts and an evaluation of the WebQuest taking into account students’ opinions. Qualitative designs are 
suitable to examine questions about practice in the context of its environments (Patton, 2002). In the preparation 
phase of the WebQuest, a document analysis was carried out. Document analysis can be defined as the 
collection and examination of existing records and documents related to the study that will be carried out. In this 
process, the researcher extracts the information from sources and uses it in his/her research (Qepni, 2009, p. 
106). In this research, studies regarding the structure and implementation of the WebQuest in the literature were 
examined and an example was presented. In the phase of WebQuest preparation Mucuk’s (2010) topology book 
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named “Topology and Category” was mostly used. Furthermore, it was benefited from Bernie Dodge WebQuest 
creation website (http://webquest.org/). The chosen questions are related to topology concept, open-close sets, 
continuity, accountability, dimension, base and homeomorphisms. An evaluation, that included the true-false 
questions about these concepts was conducted, after that a crossword puzzle activity was used. Activities were 
presented through the prepared WebQuest. In the process of evaluating the prepared WebQuest regarding the 
opinions of pre-service teachers, a content analysis was carried out. The purpose of the content analysis is to 
gather similar data in connection with certain similar concepts and themes and edit them in a way that the reader 
can understand (Yildinm & §im§ek, 2013, p. 260). The data obtained in content analysis were analysed in four 
phases: Data coding, finding the themes, organization of the codes and themes and identification and 
interpretation of the findings (Yildinm & §im§ek, 2013, p. 260). The WebQuest can be accessed from 
http://webquesttopology.byethost3.com/ address and it can be used as a teaching resource for teachers and 
researchers. 


The Study Group 

This study involved 29 pre-service teachers enrolled in elementary mathematics education department at a 
public university in Istanbul, Turkey. In the selection of the pre-service teachers to participate in the study, 
purposeful sampling (Patton 2002) was employed. Participants were junior students and all of them completed 
General Mathematics, Analysis I-II, Abstract Mathematics, Geometry, Computer I-II courses and some of them 
completed Computer Supported Mathematics Teaching course. They had learned office programs (e.g., MS 
Word, Powerpoint) and web designing. 


Data Collection Tools 

After the WebQuest activity developed by the researchers had been carried out, the opinions of pre-service 
teachers were collected using an interview form. The interview form consisted of 5 open-ended questions and 
was created in advance by researchers. While creating the form, the opinions of a mathematics education 
specialist and a topologist were used. The first question used in the interview form is “Have you ever 
encountered a WebQuest activity? If yes, how was it?” the second question is “In what ways was the WebQuest 
activity useful in teaching topological concepts?”. The third question is “In your opinion, what are the missing 
aspects of the prepared WebQuest?”, the fourth question is “What are your suggestions to improve the prepared 
WebQuest?”, and the fifth question is “If you want to implement this activity with your students, what kind of a 
WebQuest will you design?”. 


Data Analysis 

The data collected using the interview form was analysed with the aid of content analysis. For the reliability of 
the study, both researchers examined the data and made the coding. In the process of determining the themes 
and placing the answers of the students, the agreement percentage value stated by Miles and Huberman (1994) 
was used for reliability. This was calculated according to the following formula: 

“Agreement Percentage = Consensus (Na) / ((Consensus (Na) + Dissidence (Nd)) x 100” 

Interview forms were coded by both researchers and for the coding made by the researchers a 94 % fit was 
ensured and it was accepted as being reliable. 


The Implementation Process 


After researchers had developed the Topology Webquest given in Figure 8, WebQuest activity was introduced 
to students. Each section of the WebQuest was completed successfully. Finally, the researcher asked participants 
to evaluate the prepared WebQuest. 
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Figure 8. The Implementation Process 


Results 

The findings regarding the opinions collected from pre-service teachers about the practicability of the WebQuest 
application developed for the teaching of various topology concepts were displayed in this section. The findings 
were displayed as direct quotations and descriptively presented in percentage-frequency tables. The answers of 
the students to the first question indicated that all the 29 students who participated in study stated that they had 
not encountered a WebQuest activity before. The results are in the interview form are shown in Table 1: 

Table 1. The opinions of students regarding whether they have previously encountered 

a WebQuest activity or not. 


Have you ever encountered 
a WebQuest activity before? 

f 

% 

Yes 

0 

0 

No 

29 

100 


In response to the second question, what kind of benefits did the carrying out of the WebQuest activity produce 
was asked. The responses obtained from the students were appropriate for the following themes: the teaching of 
topological concepts, the involvement of research and the section of information sources. The frequency- 
percentage table regarding the responses of students is given in Table 2: 

Table 2. The opinions of students regarding the benefits of the WebQuest activity 


The benefits of WebQuest activity 

f 

% 

Teaching Topological Concepts 

25 

86 

Gaining Research Ability 

2 

7 

The Section of Information Sources 

2 

7 


Within the scope of this question regarding the benefits of the activity, pre-service teachers provided answers 
mostly in accordance with the teaching topological concepts theme (86 %). The following answers were 
provided within this framework: “We learnt the topic of topology.”, “This WebQuest helped me to obtain 
information about what topology is and its concepts as I did not have any information about the concept of 
topology before.”, “It helped us to consolidate our knowledge and understanding with activities.”, “Mostly it 
assisted me in learning definitions.”, “I learnt basic information.”. 

Two pre-service teachers gave the answers “It can be helpful as it involves research” and “It is beneficial in 
terms of the opportunity to use given web sites” and stated that it was beneficial as it involves research. Two 
pre-service teachers provided answers that the section of information sources was beneficial. “I mostly 
benefited from the information sources section in such an activity.”, “The suitability, clarity and 
comprehensibility of information contained within information sources to students is important. If the 
information sources are complete than it will be beneficial.” 

In the third question, pre-service teachers were asked about the missing aspects from the developed WebQuest. 
The answers of the students were analysed in two themes as formal and contextual inadequacies (Table 3). 

Table 3. The opinions of students regarding the missing aspects of the WebQuest 


The missing aspects of the WebQuest 

f 

% 

Formal 

8 

28 

Contextual 

18 

62 

No Missing 

3 

10 
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When participants were asked about features missing from this activity, approximately 28 % of them stated 
formal inadequacies and 18 % of them stated contextual inadequacies. However, 3 students could not see any 
missing aspect in the developed WebQuest. Some of the answers of the students who stated that the WebQuest 
has some formal missing features are as follows: “The web site looks too simple.”, “It is has visually missing 
features, the routing signs are missing.”, “It could be visualized a little more effectively.”, “A warning about 
what constitutes true and false (and how to answer the questions?) should be given before passing the next stage 
after true-false.” 

The students gave the following responses for the contextually missing features: “As the study requires students 
to carry out research, they may access the wrong information.”, “It would be better if feedback about the 
correctness of the answers could be provided.”, “More questions could be used in the evaluation stage.” and “It 
provides very basic information. It may be helpful for starting the subject but the complete learning (mastery) of 
the topic would not be possible.”, “There could be more opportunities for practice provided.” 

The answers of the students who participated in the activity regarding the improvement of the prepared 
WebQuest in the fourth question of the interview form were summarized under two themes as contextual 
suggestions and formal suggestions (Table 4). 


Table 4. The suggestions for the prepared WebQuest 


The suggestions for the WebQuest 

f 

% 

Formal 

10 

34 

Contextual 

19 

66 


34 % of the suggestions of pre-service teachers for the prepared WebQuest concern the formal aspects and 66 % 
of them are for contextual aspects. Some formal suggestions made for the WebQuest were expressed as follows: 
“Visual features could be used more.”, “The colourization can be improved.” and “It should be paid attention to 
visual quality. Students can be activated more.” 

The contextual suggestions for the WebQuest are as in the following: “The information can be presented 
students availably. WebQuest can be used for evaluation.”, “It would be helpful, if a practice section were 
added.”, “More questions can be used in evaluation.”, “Different tests could be used in the evaluation part.”, 
“More clues, sources or examples could be used.”, “The number of stages could be increased. The attention of 
students could be attracted more by using different activities in the evaluation section.”, “An interface that could 
guide students when they have questions could be used.” and “More sources could be given.” 

In the fifth question, the pre-service teachers were asked about what kind of a WebQuest they will design. The 
answers of this question were analysed under the following themes: “An interesting WebQuest”, “A similar one 
to the introduced WebQuest” and “WebQuest for different subjects” (Table 5). 

Table 5. The opinions of students regarding the design of the WebQuest 


The opinions regarding the designed WebQuest 

f 

% 

An interesting WebQuest 

12 

41 

A similar WebQuest to the introduced WebQuest 

11 

38 

A WebQuest for different subjects 

6 

21 


12 of the students stated that they could design a WebQuest that could attract the students’ attention and in 
which they would use different activities and visuals. The provided the following answers with this thought “I 
will make it interesting. When there are questions or incoherent parts, I want to have instant messaging. I want 
to prepare sources too.”, “I will use an evaluation or a form of testing information which students have not seen 
in daily life. For example, I will use a computer game rather than a crossword puzzle.”, “I will try to make the 
subject interesting or to arouse curiosity. I will prepare it in a way that will encourage the students for 
researching.”, “I will try to consolidate the subject with activities, use activities more while presenting the 
subject and use interesting visuals. I will use more questions in the evaluation section”, “A more visual design 
could be used as we will deal with middle school students.”, “It can be more interactive and visual.”, “I would 
design a WebQuest on interesting and rather funny subjects.” and “I will design something with plenty of 
examples that will make them imagine”. 

Some of the students (38 %) stated that they could design a WebQuest similar to the WebQuest activity carried 
out in this study. They provided the following answers: “I would design a WebQuest similar to this one.”, “I 
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would design a WebQuest which is similar to one that we watched as it is going to be the first step.”, “It can be 
similar to this. 1 can attract students’ attention by providing more information.”, “I would like to design a similar 
and colourful WebQuest. I will try to encourage students to do more research, try to attract their attention to the 
subject.”, “I prepared a similar WebQuest to one that we watched and which basic information as a preparation 
to subject.”, “WebQuest was quite successful but I only paid attention to the things written in the 3 ld and 4 th 
items. Furthermore, there are students who want to use similar crossword puzzle types to the crossword puzzle 
activities used in the WebQuest. The following answers can be seen: “I can provide crossword puzzles.”, “We 
can design it like a puzzle”. 

6 students stated the particular subjects for the WebQuest that they will prepare. The following responses may 
be given as examples of the students’ responses. “I want to design a WebQuest while I am teaching three- 
dimensional objects to my students.”, “I will give information together with enjoyable themes about a subject 
that can attract their attention. For example, we can produce both visual and true-false questions by designing 
something similar while teaching polygons.”, “I designed a WebQuest in which visual components are at the 
forefront.”, “I can design a different and more interesting subject rather than a mathematical concept as a 
subject. Stars, space, light speed etc.”, “I want to design about equations subject. I would equalize the variables 
which do not have equilibriums at the WebQuest space.”, “We can present visual based definitions, concepts, 
symbols, figures informatively to the middle school students. A game which can attract their attention should be 
designed and the data should be obtained about the research carried out as a result of the game”. 


Discussion and Conclusion 

In this research, WebQuest that was developed with regard to the teaching of topological concepts introduced in 
the study, its applicability was researched by eliciting the opinions of pre-service teachers. Generally, 
participants in this study stated that developed WebQuest suitable for alternative teaching method, consistent 
with previous research (e.g., Lim, 2001; King, 2003). The study presents a sample WebQuest that can be used in 
mathematics lessons. The up-to-date versions of this WebQuest can be accessed from this 
http://webquesttopology.byethost3.com/ web page. The WebQuests which include 6 different stages similar to 
this WebQuest are also presented in the studies of Goktepe (2014), Alias, Dewitt, and Siraj (2014). 

The pre-service teachers responded to the first question as they have not encountered any WebQuest of a similar 
format previously. Although some of the pre-service teachers had completed the course entitled Computer- 
Supported Mathematics Teaching as an elective course, they had not encountered technology-aided WebQuest 
activities at all. This shows that in educational faculties, WebQuest-aided activities are not employed in teaching 
and learning activities. This result can be linked back to Halat’s (2008) result that essential physical conditions 
and teacher competencies are required for the implementation of WebQuests. 

Participated pre-service teachers focused mostly on teaching topological concepts with regard to the benefits of 
the WebQuest. Students’ views, such as “We learnt the topic of topology.”, “This WebQuest helped me to 
obtain information about what topology is and its concepts as I did not have any information about the concept 
of topology before.” indicated that a WebQuest is a tool for pre-service teachers to learn new information about 
topological concepts they both know (countability, infinity, etc) and that they do not know (homeomorphisms). 
In addition, they stated that information sources are beneficial for themselves and for the research that they will 
carry out using these sources of information. This WebQuest has enabled them to dispose of the ‘information 
pollution’ caused by the sheer volume of information on the internet by showing the students to how they can 
particularly benefit from finding and accessing sources on certain subjects. Although Halat and Jakubowski 
(2001) cite the difficulty of accessing reliable sources as a limitation in this respect, well organized WebQuests 
can help avoid this situation. 

When pre-service teachers were asked to evaluate the missing aspects of the WebQuest, their responses were 
examined under the formal and contextual missing themes. In the formal theme, the responses about the need to 
use more visual objects were given. Since the activity was carried out with pre-service teachers, very intense 
colours and figures were not used but the web page could be made more colourful and visual in accordance with 
the opinions of participants. For the content inadequacies, the possibility for students to get a wrong answer was 
suggested by mentioning the unmonitored access to information sources. Furthermore, it was stated that the 
basic information used in the WebQuests and detailed information were not included in the WebQuest. 
However, the actual purpose of the WebQuests is to have students to access information on their own and 
extract the detailed information from that source. The reason for the expression of these kinds of ideas may 
derive from the fact that pre-service teachers encountered WebQuests for the first time and they are used to 
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mostly accessing directly ready information in the teaching and learning process. The reason why the 
WebQuests are not widespread may be the fact that it requires teachers to create innovative materials (§en & 
Neufeld, 2006). Teachers and students should therefore be educated about the more effective use of WebQuests 
(Alshumaimeri & Almasri, 2012). 

The pre-service teachers were asked to make suggestions to improve the WebQuest, which was introduced in 
this study. The suggestions made by students were again examined under the formal and contextual suggestions 
themes. Formal suggestions by being parallel to the missing parts which were stated in the previous question are 
in accordance with making webpage more colourful. As for the contextual suggestions, they can be summarized 
as expanding the evaluation part of WebQuest, increasing the number of sources and giving feedback to 
students. It is possible to update web page by using these suggestions. After this study is published and 
WebQuest is used by students who are in different locations, necessary changes can be made in accordance with 
the obtained feedbacks. 

Finally, when pre-service teachers were asked to design their own web pages, and were asked about what kind 
of a web page they were planning to design. Pre-service teachers stated that they would prepare interactive and 
interesting WebQuests. There were pre-service teachers who stated that WebQuests could also be prepared for 
different subjects (for instance, polygons, three-dimensional objects, stars, space etc.) Therefore, pre-service 
teachers should be encouraged to prepare their own WebQuests. Students can be encouraged to design their own 
web page by teaching them to use such programs in computer-aided mathematics teaching courses taught at 
educational faculties. WebQuests can be prepared in different ways; at this stage, various programs may be used 
such as Front Page or Adobe Dreamweaver. The activity prepared for this study in the WebQuest should be 
carried out individually but activities which students can perform as a group should also be organized. In spite 
of carrying out WebQuest studies including almost every subject in foreign sources, activities employing 
WebQuests have only just started to be put into practice in Turkey. If a slightly less difficult subject was chosen, 
it may prove easier to prepare the WebQuest activity. 

This study is not an experimental study for understanding whether the WebQuest aids in increasing the 
effectiveness of pre-service teachers in the teaching of topological concepts. Research is needed to empirically 
validate WebQuest instruments in teaching mathematics. Moreover, examining WebQuests developed by 
researchers in various web sites such as, QuestGarden can be benefical for preparation different WebQuest. 

On the other hand, the present study revealed that participating pre-service teachers lack practical knowledge 
about preparing WebQuest and teaching process, an instructor who introduces WebQuest principles to 
classroom environment can help them. Group study and peer interactions are especially suitable for WebQuest 
experiencing in long-term WebQuests (Dodge, 1997). Therefore, peer evaluation may improve the evaluation 
stages of WebQuest an peer review may enable students to focalise on important features of WebQuest design. 
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